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amounts are present in the diet. On irradiation with ultraviolet light
these elements are readily retained. It is generally assumed that vita-
min D, either from direct administration or from light acting on the
skin, increases the absorption of calcium and phosphorus by the in-
testine. Thus the retention of these minerals returns to normal.
McGowan ('33, I.e.) observed a marked shift in phosphate excre-
tion from feces to urine after administration of large doses of the
vitamin. He observed a definite and consistent rise of the serum phos-
phorus; the serum calcium was unchanged. McGowan believes that
calcium plays a secondary role to phosphorus and is affected only in-
asmuch as it acts to neutralize the excretion of phosphate ion.
Stolzberg and Meyer ('32) noted that in rats on ricketogenic diets,
early in the deficiency the blood phosphorus decreased more rapidly
than the calcium. Rominger, Meyer and Bomskov ('32) made similar
observations in human rickets and stated that "rickets is a primary dis-
turbance in phosphorus metabolism." Kay and Guyatt ('33) conclude
from their experimental studies that rickets is a phosphorus deficiency
disease. On the basis of their evidence, rickets appears to be primarily
due to phosphorus deficiency, and lack of vitamin D produces rickets
by decreasing the retention of phosphorus which secondarily depletes
the organism of calcium; and it is this depletion which is the cause
of rickets.
The experiments of Shohl and Bennett ('27, '28), Karelitz and
Shohl ('27), Williams ('28), and'Warkany ('30), as well as that of
Shipley, Kramer and Rowland ('26), suggest a close relation between
rickets and a low phosphorus retention. In contrast to these observa-
tions, another group of investigators (Murdoch, '27; Courtney et al.
'28; Koch and Cahan, '27) express the belief that the abnormal excre-
tion of phosphorus in rickets may be a result of a change in the cal-
cium metabolism rather than an impaired power of phosphorus ab-
sorption. Daniels and collaborators ('29) also concluded that the im-
balance in the amount of calcium and phosphorus retention in rickets
is due more frequently to a deficiency of calcium. Skaar ('27) made
similar observations; however, he considers that there are two ricketic
processes, one where calcium metabolism is affected, the other where
phosphorus metabolism is first affected. Cod liver oil therapy causes
the blood calcium and phosphorus to return to the normal and the
balance of these mineral elements becomes positive. If phosphorus in
the form of Na2HPO4 is added to the ricketic diet, the ricketic condi-
tion is greatly aggravated and the calcium-phosphorus balances rapidly
decrease. The serum phosphorus is markedly lowered. Skaar and
Haupl ('29) conclude that in some individuals the disturbance is con-
cerned with the calcium metabolism and in others with the phos-
phorus.